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ABSTRACT

A highly spacifle and sensitive onzyme-linked immunesarbent
assay (ELISA) was devoioped for S-d-s-rbofurancsybA-(a-hy-
draxybenxylaminc)purine [(oOH){IR]BAP] and structurally re-
(atad eytokining, As little ag 3 fenmomales of he campaund could
be detected by this method. Cross-regctivity studias demon-
strated the specificity of faur palyclanal antihadies far (0OH)[BR}

BAP and Itg frae basa in greferenca o a rangs of nawral cytok: .

nins ana other purines. After evalusting the method dy intémal
standardization empioying [2°HI(aOM)SRIBAP of high specific
radicactivity aa recovary marker By diuten analyses and by
immunohistograms, it was passibie to apply ELISA o quantiy
(sCH)[SR]BAP in piant axtracts. in addition 1o (oOH)BRIBAP, an
unknown cytokinin rencting with the same antibody wae dotocted
in high performance hiquid chremategraphy-ractionated exwacts
of mature Popiius X canadanais Meench cv Acbusgia. ThAe struc-
wre of tha new compound was determined by gas chromatogra-
phy-mass spoctromety and finaily confirmed by synthesis as N°-
{o-hydraxyhenzylammao)purine.

Most natural as wcll as many synthetic cytokinins contain
an isopremoid side chain artached to the N°-position of the
acdenine (14). Cytekinins with an aromatic ring substrutng
at N¢ were supposed 19 occur only sporadically in a few plant
species (13, 14). Horpan et al, (9, 10) isolated 1he frst cyto-
kinin of that type om fully expanded Popuius x Rodustu
Schneld leaves and identified it as N-(o-hydroxybenzylarm~
ina}9-4Dyibofuranosylpurine, Later, this compound was
found, tagether with ite Z-methyithioghicofuranosy] derivative
(4, 5), in the fraits of Zanredeschia aethiopica. Recent idex-
tfication of [SRIBAP (Table 1) in an old Pimpinells aninam
L. cell culwure (8) supparts the ides that this compound may
be the precursor of the hydroxylaled aromatic cytakinins. As
suggested from the diological activides, the hydroxylaton of
be benzyl ring of [9RJBAP in the o-position may represent a
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deactivation step, whereas the hydroxylation in the »position
can generate the appogm effect (11). For accurate and fast
analysis of [SR]BAP and itc metsholites, we developed an
analytical procedurc that i§ based on the testing of the im-
munorsactivity in HPLC-fractionated extracts (21, 22). Using
this spproach, the frec base M-{o-hydroxybenzylsm-
ino)purine was identified in Populis X conadensis Maench
cv Robusia Jeaves xs 3 naturally acourring cytokinin, We glso
report the proparztion and characterizaton of the ELISA for
the determination of (cOH)[FR]BAP in plant extracts, Prelim-
inary dats about tius ELISA bave already been published
(20, 21}

MATERIALS AND METHODS
Plant Matavisl

Fully expanded leaves were ¢ollected from 1-year-old shoots
of Populus X canadensis Maoench ¢v Robusta in the field,
Detached leaves werc weighsed and immediately plunged into
Liquid nitrogen.

Cytckinina and Other Chamicals

[9G1Z, [9R-5'P)Z, (OG)Z, (OG)IR]Z, (diH)[SCZ,
(UHOG)9IR]Z, (HOG)Z, and (diH){IR-5'P]Z were pur
chased from Apex (Oxford, UK. (cOH)BAP was prapared by
acid kydrolysis of (cOH)[SRIBAP in | N TFA and purifled
by reversed phase HPLC & described carlier 21} [FH]
(cOED{IR]BAP (0.52 TBq/mmol) was kindly supqnd by Dr.

J. Hanus, Instirure of Nuclegr Biology aad Radi istry,
Prague, Czechoslovakia, Ostsorh DEAE-~cellulogef cellulose
Tessek

phosphate, Separon SGX Ci: columns wers

carbopata was from Serva; Mmethyll\N(TMS
amide was purchased fom Sigma. All other ¢
fiom sourcey described elsewhere (21) of
Lachems (Brmo, Czechosiovalia),
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Table |. Atbreviations Used in this Paper

BAP. N:penzylamincpurine

(mOH)BAP, NUm-nydroxybenzytaminajpurine
(cOHJBAP, N'%{a-hydroxybengylaminajpurine
(BR]BAP, 3-g-o-ipofurancayt-BAP
(MOR)(BRIBAP, S-d~oO~riboturancsy{mOH)SAP
(oCH)SRIBAR, 5-4-0-rbafurancsy-oOHBAP
(diH)Z, dinydroxeatin

(H)}{3G)Z, Sd-o-glucopyranceyi-(dik)2Z

{diH OG)Z, O-g-o-gilcopyranosyi~dit]Z
(¢iH)[9R]Z, diydrozsatin nbogida
(dIH)9R-S' P12, dihydrozeatin doside 5'~nanapnosphats
(diH OG)|SRZ, O~A~0-glucapyranosy-{dIM)[SR]Z
iP, N {Aligopennyiladenine

(9R}P, $-g-o-ridofurancsyP

K. kinetin

(9R)K, 9-g-o-ribofurancsyl-K

Z, Irans-3aatn

(cin)2, vie-zeatin

[8GQ]2Z, 3-8-o-ghicopyranoeyi-2

(OB)2, O-4-0-GucopyranasyhZ

[OR)Z, transgeatn rbasids

(9R-8’P]Z, zeatin riboalde 5’ -monophosphate
(OG)(R]2, O-f-0-glucopyranasyl{IR]Z

TMS, thmethylsily)

TBS, Tris-ouffered saline

Extrantion and Purification of the Cytokinin Fraction

Cytokipins were extracted from fully expanded P. X Ro-
husta leaves (1 g of fresh leaf matedal for immunodctection,
100 g for idendScation) after homogenization ia 0% (v/v)
methanol. Extracts were puriied by butapol extraction fol-
lowed by caticn-exchange chromatography on ¢ellulése phos-
phara and by combined DEAE~elluloss-reversed phase chro-
matography (1, 15, 21), (2 "HI(cOH)[9R]BAP (approximately
50,000 cpm) was used as internal standard for sstimating the
recovery at each purification step.

HPLC
For the immunadetection, cytokinins were fractionatd on

2 Separon SGX Cj; columa (250 X 4 mm, partcle size, 7

pm). The column was eluted with a gradient of methanol (32-
S6%) in 40 mM acetc acd, adjusted to pH 3,4 with distlled
triethylamine (21). Fracuons of 0.5 mL ware collected, evap-
orawed {n vacuo to dryness, and dissolved in 50 uL DMSO
and 350 «L TBS bufler (50 mm Trs-BQ, 10 mm Nall, | mum
MgCls, 0.02% (w/v] NaNs, pH 7.5). Each fraction was ana-
lyzed by ELISA,

For GC-MS, the pardally purified and fitered extracts were
subjected to HPLC op a 10-um Separon SGX C;; column
(250 x 8 mm), Cytokining were etuted at a flow rate of 2 ml./
min using the gradient described above. The effluext was
svaporated (0 deyncss, tasted by the ELISA, and fractions
containing immunoreacive material werz rechromaw-
graphed twice on 3 Hypersil ODS columna (250 X 4.6 mm, §
um, Shandon, Cheshire, UK). The column was eluted at a
flow rate of 1.2 mL/min with acetopitrile and 5 ma triethyl-
ammonium hydrogen carbonate buffer (adjusted ta pH 6.5

with distlled acetic ackd) using the following gradient of
acatonitrile: 15% (v/v) for 10 mim; 1S 10 18% (v/¥) over 5
min; 18 10 [8.5% {v/¥) over 50 min. Subsequeatly, the
column was washed with 100% acatonitrile for [0 min and
regencrated with | S% (v/v) acetonitrile In trietylammonium
bicarbonate buffer. Using this procedure, cytokinin retention
times were 43.83 mip for (0OH)BAP and 43.83 min for
(cOE){IRIBAP. The recovery of the cytckinins was foilowed
with [2°H](cOH)[SRJBAP. Ten-microliter aliquot volumecs
of cach fraction fom the HPLC run were investigated by
scigtilation counting gnd in duplicate by ELISA. The
(cOH)[9R|BAP-immuugreactve fractions were dried using 3
Spced Vac Conczatratar (model SVC 100H, Savaat, New
York). Practiors containing (cQH)(9R]|BAP and its free base
were dissalved in 5 gl tetrahydrafuran (20-200 ug/ul) mixed
with 10 4L of A-methyl-N-{TMS)trifluoro acetamide and kept
at 60°C for 1 h. Aliquot volumes of 1 xL of the supernataat
were injected into the gas chromatograph. :

GC-MS

A Vasian g3s chromatograph, model 3700 (Bremen, FRG)
equipped with an injector for splituplitless injection (270°C)
was directly connected 1o the souree of the MS. The GC was
farnistied with 2 30 m X 0.3 mm (1.d.) bonded phase (DB-1)-

" fused silica capillary colpma (J&W Scientfic, Folsom, CA),

the temgierature prograss ranged from 100 t0 300°C a2 a mate
of 2'C/min, and helium (2 mL/min) was used a5 carrier gas.
GC-MS analysis was carriad out using a Finnigan MAT 312
spectrometer with an inverse Nier-Johnson geometry and a
combined clectron imphet/chemical ionization ion souree,
Electrod impsct specrra were determined at an ionization
cnergy of 70 Y. The GC-MS was directly coupicd to a
Finnigan MAT SS 300 data gystem.

Preparation of Cytakinin Con]ug.ah and Enzyme Tracer

Following the procedure of Ebetle et al. (6} (cOH)YIR]
BAP was coupled via pariodate~axidized vieskydroxy groups

of the ribose to the fre¢ amvno groups of BSA or alkalige,
phospbatage (3000 umitg/mg). A coupling ratio of |1 mol
cytokinin/mol of BSA was determined by specwophotomeny.

immunization Protocol

The hapten conjugate (1.0 mg) was dissolved in 2.5 mL
PBS buffer (SO0 mm NagHPO,/NaH.PO,, 0.15 M NaCl pH
7.2) and muxed with a0 equal volume of Freund's complete
adjuvant, Pour rabbits were immuaized, each by four injes-
tions of freshly prepared antigen emulsion (0.4 mL equally
divided into iu foot pads), followed by multipie-site iatrader-
mal boostering with par§ons of about 100 uL of emuisiou at
days 0, 7, 28, 42, 72, 102, and 132. Blood was callected on
the seventh day after the last igjestion and the immunogiod-

‘ulln G Eacton was precipitated with 50% saturated ammo-
ulum summ» lmﬂﬂl". m mmd ‘t -ZO.C.

ELISA

Asazys of (cOH)[OR|BAP-typc cytokining wese carried out
on KOH-I-NOOR fat bottom plates (Ceské Budijovice,

-t “orv
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Czschoslovakia) using a modification of the ELISA described
by Weiler & &/, (27) for auxin. The wells were Slled with 150
gL 50 mm NaHCO, (pH 9.6) contuining 5 ug/mL immuyno-
globulin G, incubated avernight at 4°C for binding, sand then
washed twice with water to remove ughound agtibody. To
saTurate mmaining protein binding sites, 1he wells wers filled
with 200 uL 0f0.02% (w/v) BSA in THS buffer and incubated
for 60 min at 4°C. After being rinsed with water, the coated
wells were fllled with 50 uL of TBS, 50 kL of sample or
standard in TBS, and 50 uL of the cytakinin-alkaline phos-
phatase conjugate (0.1 pg/mL) 1o 0.02% (w/v) BSA in TBS
and the plates were incubated at 4°C for 60 mig, Unbaund
conjugates were removed by rinsing the plates four tirmes with
TBS buffer. The acuvity of bound alkaline phosphatase was
determined using p-nitrophenylphosphate 25 a substrate (150
gzl 1 mg/mL in 50 mm NaHCO;, pH 9.6, incubadon for 60
min at 37°C). The reaction was terminated with 50 uL of I N
KCH and the absorbance at 405 nrm was read. Calibration of
the BLISA was performed as described previously (21). Cal-
culations of rosults were carried out as described by Weller ef
“al, (7). Sigmoidal standard curves far (OH)[IRIBAP, cross-
reacting compounds, dilytion analysis, and intermal stendard-
izatlon were lincarized by the following trans{ormation: logit
B/Bo = (n(B/Bo)/(100-B/Bg) (sec Fig. !).

: RESULTS
Senaitivity and Specificity of the (oOH)[3R]BAP ELISA
Antisara were raised in rabbits ggainst the (cOH)[9R]BAP-

STRNAD ET AL,

BSA conjugate that had been prepared by the periedame

method. Using the immunization protocol described above,
antisera of bigh quality and comparable sensitiviry and spec-
ificity were obtained (Tabie [I). Because of ths lowest degree
of gverall crossreactivity, Ab 165 was routinely used for
cytoldnin znalysis by ELISA. A typical standard curve ob-
talned with Ab 165 and (eOH){SR]BAP is shown in Figure
1. The inset shows the linearized curve providing 2 measuring
range between 2.5 and §70 finol/assay. Because as Lrde as
3.05 fmol (1,14 pg) of (cOH)[SRIBAP could be detrcted, te
assay was very sensitive. The midrange value (amount of
antigen required for S0% inhibition) was 103 fmol for this

cytokinin, Unspecific binding (binding (n the presence of an,
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Figure 1. Standard curva fgr the (0OH)[3R]BAP BLISA and fnearized
logitflog plot of the same datd (Ivsar). Bass indicate e (7 = 2Q). 8
and Ba repragent binding of alkaine phosphalage iracer in the
presence and 1@ absence of (0OHY{IR]BAP standard, respectivety.

excess of (cOH)[FR]BAP:313 pmol) was less than 3.5%. The
coellident af variation for the duplicate determioation of
standard B/Bo values withini the measuring range was less
than 4.0% in all of the ELISAs.

Specificity of polyclonal antibodies was dztemuned by
ross<eactivity studies (Table II). Cytokinins and other com-
pounds that produced malar cross-reactions Jower than 0.0 %
are not presented in Table I Adenine, adencsine, mosing,
and all nazural isoprenoid cytokinins of the zeatia and dihy-
drozeatin group such as Z, [IR]Z, [SR-5'P)Z, (OG)[OR]Z,
(0G)Z, [5G]Z, (diH)Z, (d{H)ISR]Z, (diH)[IR-5'P]Z,
(dH)(5G)Z, (WHOG)Z, (diHOG)(SR])Z, and the nonpunnc
oytokinmin ¥, V’-dlphenylurea, exhibited almost zero cross-

Table ll. Maiar Cross-Aeqctivities of Severw Cytokinlns with (eCH)[SRBAP Antibodles
Daw presented are exprosted as percentage ratic of molar concentrations of {oCJH)[ER]BAP and

campetitor produeing 50% inhibitian.

A
Compound oy
164 165 186 167
(eOH)(BR)BAP 100 100 100 100
(GOH)BAP 50.50 24,61 1.1 .82
(mMOHY3RIBAF 027 0.04 0.32 Q.63
(mOHBAP a.2¢ a.n02 a20 0.02
(SR1BASF 0.87 Q.08 1.50 c.18
RAP 0.39 a.08 0.60 0.14
[BRYP 0.15 0.8 0.12 g4
P 0.08 a.04 0,08 .08
(BRIK 0.10 0.04 0.20 0.13
K Q.08 0.09 a.1a 0.10
)
> ij
VAR-26-2832 28:53 247 SEg 4778 F.32
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reactivity. These compounds did not react even when present
a1 | nmol/assay. [IR}AP aad its free base showed at most a
slight cross-reactivity. The same holds for the synthetic cyw-
kinins Kinetin and kinetin nboside. [nterestingly, antibodies
did not significanty bind cytokinins with unsubstitured cr m-
hydroxylated benzyl rings. The cros-reactivity data suggest
that the o-position of the hydroxy group o the benzyl ring is
one of the ¢rucial requirsroents for immunoresactivity, Thus,
hydroxylation in the m-position results in almost complete
loss of immunoreacnivity with (cOH){SR]BAP antibodies.
The low aroasreactivity with all wsted cytokinins shows the
high specificity of the four individually produced antibodies.
Ou the other hand, the specificity with respect ta the nbox
moiety was low, as indicated by high immunoreactivity with
1he free base (GOH)BAP in all four ELISAs; its cross-reactivity
was in the range berween 11.1 and 50.5%.

Detaction and IdentMication of (6OH)}BAP in Poplar
Lsaves

The cross-reactivity studies shawed that the ELISA used in
this study provides a scositive and specific aswy for
(cOH[IR]BAP-type cytokinims. It was used o cxamine the
occurrence of cytokinins structurally related to (cOH){SR]
BAP in plant tlssues. Because the ribegide bas been identified
in Populus X Robusta Schmeld leaves {5, 10), this plant
material (under the present scentific name Popuius X cang-
densis Maench. cv .Robusta) was further investigated by the
(cOHD[SRIBAP ELISA, The leaf extract was purified by bu-
tanol extraction aod chromatgraphy on cellulose phosphare,
DEAE-celiulase, and octadecylsiliea columns prior to HIPC
and each fraction was aseayed by ELISA. Approximately 95%
of the immunoreactive material applied to the HPLC column
was recovered in twe peaky (Fig. 2). One peak coelnted with
(0OH)}(SR]JBAP wheresas the other, according to its retention
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Fgure 2 Immuncroactian with (GOHXIRIBAP antsprum of com-
pounds present in HPLC fractions of pardally purifiod sstracts from
matere A, X canadensis Moench cv Sabughy leaves. Chrematographc
detals and HPLC separaton of differsnt cyrokining Mave been de-
- 3onded previolsly (1), Retsndon tmes of (oCH)YSR]BAP and
{cOH)BAP standards are Indicated by arrows.
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tme, could oot be ascribed to any known cywkinin, With
respect to its chromatagraphic behavior, this compound was
tentatively interpreted as the frea bage (0OH)BAP. By adidic
hydrolysis of (COH)(PRIBAP, the free base was prepared and,
upon HPLC, it coeluted with the unknown substance.

ELISA was used in the purification procedure for isalation
of substantial amountws of (COF)BAP and its riboside for GC»
MS analysis. Validation of the immmunosssy data was
achieved by serial dilirrion of the analyzed extracts and their
HPLC fractionartion with ar without standard amounts of
(cOH)BAP and (cOIT){SR]BAP, The diluted extracts ana-
tyzed by ELISA at different purification steps always produced
parallel curves (Fig. 3A). Similarly, internal swndardization
of eitker crude, partally purified, or HPLC-factionatad ex-
tracts resulted in straight lines parallel to the standard curve
(Fig. 3R). The HPLC factions eontained small amounts of
lmmunoreactive makrial other than (cQH)[SRIBAP and its
free base, which could not be ascribed to any of the cytokinia
standards on the reteqtiog time bass (Fig. 2). The specificity
of ELISA suggestad that the unknown compounds may be
structurally related 10 (0QH){9R]BAP.

To confirm ths presence of (cOH)BAP in the immunoreac-
tive peak, the respective HFLC fraction was trimethylsilylated
and subjected to GC-MS mnalysis. The TMS desivative pro-
duced 2 musgs spectrum (Fig. 4) thit s identical 1o that of

an suthentic standard. In addition the moleculsr ion of m/z

313 showa the expected mass of (0OH)BAP containing only
1 TMS group. The resence of fmgmumt ioms at m/z 135,
120, and 119 is indicative of an adenine fragment. Shannon
and Letham (18) suggmsted ions of my/z 148 and 149 as 3
characterictie feature of ap adenine substituted with a -CHa-
group ot N% Hence, mass fagments ar m/2z 163, 179, and
194 presumably represeat the remaining fragmeats of the side
chain that must be of am gromatic nature. The Joss of 2
trimechylsilylated hydroxy! group (Am 49) from the molecular
mnm:hcatzd:hcprcsmofahydmxylmup ot e benzyl
nng (m/z 224). The m/z 385 icp arites from 3 di-TMS
derivative with the additional TMS group attached to N’ of
adenine. Hence, the coincidence of the mass gpectra of an
authentic test subsmmennd the unkpoom compound, as well
45 the characteristic mass and fragmaents, provide evidence for
the chemical structure of the compound 4s MY o-hydroxy-

benzylaming)purine.

Quantification of (oOHmpAP and (oOH)BAP in the
Loa? Extracty

The contznt of (aOH)[9R}BAP and irs free base/g fesh
weight of P. X canadensis Moench ev Robusta leaf tissuss was
estimated by the ELISA uging an iutermal standard
[2~H](cOED(SRIBAF (78% yicld). The level of (cOH)(9R]
BAP determined from five duplicats estmares way found fo
be 125.5 = 13.4 ng/p fresh welght. The respective comrection
wag made for (COM)IBAP on the basis of its molar cross-
rescnivity in the (QOM)PR]BAP ELISA. The content of this
cytokinin in mature leaves, as estimated by internal standard-
uadon, was (34 = 18,3 ng/p fresh wmight. The fracton
containing this cyrokinia exhibited the following UV spectral
characteristics (Amw): 80% (v/V) sthanol, 267.0; 0.02 N

A4 40
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NH.OHin 80% (v/v)etharal, 274.5; 0.1 N CH;COOH, 273.5,
which are indicative of a Né-monosubstituted adenine (12).

[A DISCUSSION

Allowing quantficagion of as litde as 3 fmol/assay, the
ELISA described here is | arder of magnitude more sensitive
2 than comparable SLISAs developed for isoprenaid cytokining

(26). Similar sensitvity has been reported only with the solid-
poase ELISA for [SR]iP using a detection gystem based on
the high affinily betwesn avidin and biots (19). Ouvr assuy is

Q
-
S or highly specific for the M-substituent of ((OH)BAP and does
not cross-react with the carresponding m-hydroxy compound
- or the unhydroxylated BAP. This stropg discrimination was
g 2k found with all four anusemm and, benes, must be typical of
= . this kind of antibody, High specificity for any substituent at

N* was conzistently found when the cywkinin hapwen and
protein (BSA) were comjugmted via 2 spacer such as ribose.
Nevertheless, the selectivity, as well as the high seasitivity of

i 1 1 i1
e ad aos_!ia 0.5 1l s 10 the ELISA deseribed here, suggest that aromatc cytokinins
pl OF SAMPLE ‘ provide better epitopes for antibody recognition than lsopren-
! L L . 1 oid cytokinins (21, 22), -
a1 1 8 100 1000 The high cross-reactivity berween the antbodies raised
(oOW] [9R] BAP ADDED I3q3 against the ribeside and the (cOH)BAP suggests that altera-

tions at the adenine moiety have less impact on the intensity
of the immunoreaction than changes aof the N*-substituent.
Hence, in addition ta the ribosids and the free base, ather

“FB (0OH)BAP derivatives (e.g. the 5’-monophosphate or N-
glucorides or amino acld conjugates) may also cross-react
with antibodies and thaus presumsbly can be measured with
> the (GOH)[9R]BAP ELISA (14) if present in the sare HPLC
~ fraction. Unfartunstealy, such compounds were not avalable,
g On the other band, glycosylation of the o-bydroxy group
8 1k could change the hapten dramatically, rendering a2 cross-
- reaction with (cOH){IRJBAP sntiscra very unlikely.
a S
= |
g ‘“-J - ul:'ln arms ]'?‘
I 14 AN e
g P
: )
= N
1 4 1 1 1 z u
8.4 1 5 1a 50 z -
{oOH) L9221 BAD ADDED Ipgl I = '
Raure 3. A, Logit transformaden of ELISA standard curve for é
a2

(0QH)[9R]BAP (X) and sample diiubian curves fer 3 2. X canadensls
Moanch cv Acdusta extract at diferent purificstion steps: {O);, crude

114 Jhe

extract; (A} ammonia clugte rom csliuicge phasphals; (W) HPLC ! o
fractions comtaining (oOH)[SA]BAP. B, Logit transformation of ELISA A :

data using caffbraton standards (X) or 3 fixed amount (0.5 uwl) of ™ s

oude (O), or of partially purfied (CEAEcafiuiosa-ootadeayl sica , LA m
chromatography) (8} exdract of A, x canacanys Moench cv Robuusta * oa - 100

leaves after addition of differant amounts cf uniabeled (SONY3R]BAP.
. n/z

Figure 4, Mass specirum of TMS derlvative of the unknown areMatic
cytokinin.
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a consequence of the high affinity between antgenc and pentenyladesosing and dihydrozeatin riboside  aatibadies
.zy , the BLISA dcscribed hers is less prone 10 noaspe- i‘;‘;tﬁ;mw‘“ of cytokinins. J Plant Growth Ragul §:
¥fic finterferonce With other compounds of a plent cxtract 3, Badenoch-Jones J, Packer CW, Lathaws DS (1987) Phiytohon

jother analytical proceduses. This was demonsiated by
idating the assay in a series of laternal quality cantrols,
ing sample dilution analysds (Fig. 3A), intemal stand-
ron (Fig. 3B), and HPLC fractionation (Fig. 2). Evea
the crude jeal extract was imvestigated, the ELISA
characteristic was parallel to that produced with the pure
pinin (Fig. 3A). Low interference with conlaminants ap-
%ar- 10 be typical of most of the cytokinin ELISAs (1, 3, 6).

1Y respect 10 the ribaside of (OOH)BAP in paplar feaves,
ificaticn by BLISA is in fair agreement with the results

r, OUr dats support the Andings of several laborateries
jordsays show somewhat Jower cvtokinin concentrations
GC-MS, radioimmunoassay, or ELISA (1), The reasen
spparenty smaller amounts determined with the bioas-
y be attributed 10 9o eventual interference With inhib-
compounds in the extracts {7).

¢ identification of (cQH)BAP in P. X casadentis lsaves
4), together with the detection of saveral immunc-
ive compounds in the HPLC fractions by ELISAs for
{SR]BAP and [SR]BAP (22), show that aromatic sy
ipins presumably will occur in many more plant species
thas been, previously supposad. The structurcs of aromatc
imng identfied sa far in plant tissues are shown in Figure
tably, BAP and its asalogs conguitute a digtinot class of
inigs occurring naturally in plants. Further studies of
ical sgucture of compounds of that clags are in
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